PREFACE.
l/Vlaen I accepted an invitation to write the article for the 'Enoy-Tdopadie on the General Foundations of Thermodynamics, it was understood that the article should deal, as far as possible, exclusively with the laws of thermodynamics and consequences immediately deducible from them, and that all properties of particular substances and states which depended partially on experimental knowledge or other hypotheses should be left for another article. I had long felt the want of a book in which thermodynamics was treated by purely deductive methods, and it has -been my object in the following pages to develop the subject still more on this line than was possible in an article professing to be to some extent an exposition of the history and actual state of knowledge of the subject.
It cannot be denied that the perfection which the study of ordinary dynamics has attained is largely due to the number of books that have been written on rational dynamics in which the consequences of the laws of motion have been studied from a purely deductive stand-point. This method in no way obviates the necessity of having books on experimental mechanics, but it has enabled people to discriminate clearly between results of experiment and the consequences of mathematical reasoning. It is maintained by many people (rightly or wrongly) that in studying any branch of mathematical physics, theoretical and experimental methods should be studied simultaneously. It is however very important that the two different modes of treatment should be kept carefully apart and if possible studied from different looks, and this is particularly important in a subject like thermodynamics.
In most text books the treatment of the first and second laws is based more or less on the historic order, according to which a considerable knowledge of the phenomena depending on heat and temperature preceded the Identification of these phenomena with energy-transformations. For ai logical order of treatment it is better to regard the laws of thermo-; dynamics as affording definitions of heat and temperature, just as Newton's l&ws afford definitions (so far as definitions are possible) of force and mass. But in any case there is great danger of assuming some property of temperature without realising that an assumption has been, made, and of this danger we have an excellent illustration in the assumption commonly made, but rarely if ever explicitly stated, that the temperature of a body at any point is the same in all directions.
To lessen such risks and at the same time to carry the deductive method further back it appeared to me desirable to adopt the principles of caaservation and degradation of energy as the fundamental laws of